Background
Mortality in children with epilepsy exceeds that in the general population. While many deaths may be explained by the underlying cause of seizures or comorbid conditions, a proportion of deaths in children with epilepsy remain unexplained. Sudden unexpected death in epilepsy (SUDEP) refers to the death of a person with epilepsy that is sudden, unexpected and unexplained. 1 The Canadian Paediatric SUDEP Registry is a multi-centre, population-based registry for SUDEP in children, funded by a peer-reviewed grant from Citizens United for Research in Epilepsy. Paediatric neurologist collaborators representing all academic paediatric health science centres across Canada have committed to identifying cases of SUDEP.
The Canadian health care environment represents a unique opportunity to capture data on SUDEP in children; however, it is well recognized that only a small subset of children with epilepsy receive care from a paediatric neurologist. Dr. Jette, a coinvestigator on this project, is currently leading a study examining the health care utilization of 26,000 people with epilepsy in Alberta. Dr. Jette has demonstrated that only 15% of children under 18 years of age were evaluated every two years by a neurologist or neurosurgeon, and 53% of these children had never been evaluated by a subspecialist in neurology care (ongoing study; unpublished data). This data is supported by a recent report for Health Quality Ontario, which determined that only 3.75% of adults and children with drug-resistant epilepsy were assessed by specialized neurology centres. 2 Given that drug-resistant epilepsy is a risk factor for SUDEP, this data suggests that children at risk of SUDEP are not routinely followed by subspecialist paediatric neurologists. 3 Furthermore, poor awareness of SUDEP has been documented in multiple jurisdictions. An audit of epilepsy deaths in the UK found that the term 'epilepsy' was included on only 7% of death certificates. 4, 5 A survey of US coroners demonstrated that SUDEP was used as a final diagnosis infrequently and often mistakenly diagnosed as 'status epilepticus'. determine whether a gap in knowledge of SUDEP exists among Canadian paediatricians and inform strategies for a prospective study of SUDEP among Canadian children. Among paediatricians who report that they care for children with epilepsy, only 56% (380) had prior knowledge that children with epilepsy are at an increased risk of sudden unexplained death. Only 33% (225) of these paediatricians were aware of the term SUDEP. Fourteen paediatricians reported knowledge of a case of sudden unexpected death in a child with epilepsy within the previous 24 months. Of the 11 cases for which details of the death investigation process were reported, five children (45%) did not undergo autopsy, suggesting inadequate investigation of deaths in children with epilepsy.
The incidence of SUDEP in adults is estimated to be 1 death per 1,000 people with epilepsy per year, with rates approaching 1 per 100 person-years in drug-resistant epilepsy. 7 The incidence of SUDEP in children has not been explored adequately; limited literature suggests lower rates than in adults, from 0.2 to 0.4 per 1,000 personyears. 8, 9 These rates were generated from retrospective studies, which are hampered by poor awareness of SUDEP. No surveillance studies of SUDEP in children are available to allow for accurate incidence figures.
SUDEP is a potentially avoidable cause of death in children. A better understanding of which children are at risk of SUDEP will allow for the application of preventative strategies, such as increased nocturnal surveillance and aggressive seizure control methods.
Methods
Using the established methodology of the CPSP, participating paediatricians and paediatric subspecialists will be actively surveyed on a monthly basis for cases of SUDEP in Canadian children. At the launch of the study, participants will receive case definitions. For each reported case, a three-member adjudication panel will determine that the case meets definition for definite or probable SUDEP. Participants will be asked to complete a questionnaire to provide clinical data.
Case definition
Sudden unexpected death in a child less than 18 years of age:  with epilepsy (defined as >1 unprovoked seizure)  with or without evidence of a recent seizure  without documented status epilepticus  without trauma Definite SUDEP is defined as meeting the above criteria, and a postmortem examination does not reveal a cause of death. Probable SUDEP is defined as definite SUDEP, but without autopsy.
Objectives
Primary objective:  Determine an estimated incidence of SUDEP in Canadian children. Expected number of cases A retrospective review of cases of SUDEP in children less than 18 years of age occurring over a 10-year period in Ontario yielded 27 cases, from 138,620 patient-years of epilepsy, an incidence of 0.2 per 1,000 patient-years. 8 Based on this incidence, the expected number of SUDEP cases in children in Canada is estimated to be 8.7 per year. It should be noted that the Ontario study included only deaths in which autopsy was performed. The literature suggests that only 12.5% of deaths of children with epilepsy undergo autopsy. 10 Therefore, this figure is likely an underestimate due to poor case ascertainment from retrospective studies. Other studies have demonstrated an incidence of 0.4 per 1,000 patient-years. We anticipate a minimum of 10 cases per year.
Ethical approval
The Research Ethics Board, The Hospital for Sick Children
Analysis and publication
Analysis will include case characteristics and description of clinical features associated with SUDEP. When possible, data will be summarized using descriptive statistics.
Completed study results will be presented at national and international scientific meetings and submitted for publication in scientific peer-reviewed journals. Knowledge translation to the epilepsy community will be achieved through collaborations with the epilepsy advocacy groups, Canadian Epilepsy Alliance and SUDEP Aware.
